Suicide is a leading cause of death in prisons in most Western countries. [1] [2] [3] In England and Wales, between 1978 and 2003 the age-standardised suicide rate in female prisoners was 20 times higher than in women in the general population. 4 It has been suggested that this could be the result of high levels of mental health and substance misuse problems in women prisoners, [5] [6] [7] [8] which are risk factors for suicide in the general population. 9, 10 In one of the few studies to have focused specifically on suicide among female prisoners, higher rates of mental health problems were found in women prisoners than reported in male prisoners who had died by suicide.
which are risk factors for suicide in the general population. 9, 10 In one of the few studies to have focused specifically on suicide among female prisoners, higher rates of mental health problems were found in women prisoners than reported in male prisoners who had died by suicide. 11 However, lack of a control group in this and similar studies means that it is not known whether levels of psychiatric morbidity in female prisoners who have died by suicide differ from other female prisoners. Also, despite numerous studies pointing to psychiatric disorder as a risk factor for suicide in prisoners, 12, 13 previous research has been in male-only or predominantly male samples, has mostly lacked power to investigate specific diagnostic categories, and reported insufficient detail to enable reliable assessment of the contribution of psychiatric comorbidity. A recent systematic review of risk factors for suicide in prison found no clinical studies specifically on women. 14 In this study we aimed to address these limitations by investigating the prevalence of psychiatric disorders in women prisoners who had nearly died as a result of a suicide attempt compared with female prisoners who had never made a near-lethal attempt in prison. Previous studies have consistently reported high rates of self-harm, suicidal ideation and suicide attempts in women prisoners, both in their lifetime and during the current prison term. [15] [16] [17] With 30% of female prisoners engaging in self-harm while in prison, 18 and 5% having attempted suicide in custody in the past month, 19 the burden placed on prisons and their mental health services is considerable. In addition, there is evidence that individuals who make medically serious suicide attempts are epidemiologically similar to individuals who complete suicide, 20, 21 and twice as likely as other suicide attempters to die by suicide. 22 Therefore, as well as presenting an important clinical problem in their own right, near-fatal attempts provide a valid proxy for self-inflicted deaths in research investigating risk factors for suicide. 23 They enable investigation of factors that require self-report, including personal issues, triggers and psychological mechanisms of which prison authorities and key informants may be unaware, and which are often not reliably recorded in clinical and prison records of prisoners who have taken their own lives. 24, 25 In addition, being a less rare event than prisoner suicide, near-lethal self-harm allows for more adequately powered investigations than studies of the characteristics of prisoners who have died by suicide.
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Psychiatric disorders in women prisoners who have engaged in near-lethal self-harm: case-control study Lisa Marzano, Seena Fazel, Adrienne Rivlin and Keith Hawton Background Female prisoners are 20 times more likely to die by suicide than women of the same age in the general population. However, risk factors and indicators of vulnerability for suicide in this group are not well-known.
Aims
We investigated prevalence of psychiatric disorders in women prisoners who had recently engaged in near-lethal self-harm (cases) and others who had never carried out near-lethal attempts in prison (controls).
Method
We interviewed 60 cases and 60 controls from all closed female prison establishments in England and Wales. In addition to gathering details of sociodemographic, criminological and clinical history, we assessed participants' current and lifetime disorders using the Mini-International Neuropsychiatric Interview. Associations between near-lethal self-harm and psychiatric disorders were adjusted for age, educational qualifications (any v. none) and remand status (sentenced v. unsentenced).
Results
At the time of their near-lethal self-harm, 53 cases (88%) were on ACCT (Assessment, Care in Custody and Teamwork), the system for the care of prisoners at risk of suicide and self-harm in England and Wales. Cases had significantly greater levels of psychiatric morbidity than controls, and more comorbidity. The strongest associations with near-lethal self-harm were with current depression (ageadjusted odds ratio (OR) = 23.7, 95% CI 9.0-62.3), the presence of two or more diagnoses (age-adjusted OR = 18.3, 95% CI 5.9-56.9), a history of psychiatric in-patient treatment (OR = 25.4, 95% CI 5.7-113.5) and previous attempted suicide, especially in prison (OR = 129, 95% CI 27-611). The only tested diagnoses not associated with near-lethal self-harm were antisocial personality disorder, substance use and eating disorders. Adjusting for sociodemographic and criminological variables did not significantly alter any of these findings.
Conclusions
This research underlines the importance of psychiatric risk factors for suicide in custody and in particular comorbidity. The finding that a formal care plan was in place for most cases at the time of their near-lethal act is indicative of good risk detection, but also suggests high levels of unmet need. Given the potential complexity of their mental health needs, interventions incorporating pharmacological and psychological treatments should be considered for at-risk prisoners.
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Method Sample and selection criteria
In consultation with the Ministry of Justice Safer Custody and Offender Policy Group (SCOP), and with approval from the Thames Valley Research Ethics Committee, one of us (L.M.) conducted semi-structured face-to-face interviews with 60 female prisoners over the age of 18 years who had carried out near-lethal suicide attempts, and 60 control prisoners, who had no history of a near-lethal suicide attempt in prison. The total sample size (n = 120) was decided a priori based on power calculations. The study drew on earlier pilot work, 26 and was further piloted with three female forensic patients. The interviewer had training in the use of the Mini-International Neuropsychiatric Interview (MINI) and received fortnightly clinical supervision by a consultant forensic (S.F.) and general adult psychiatrist (K.H.).
Participants were selected from all ten 'closed' female prison establishments in England and Wales. 'Open' establishments, which have lesser security levels and restrictions, were excluded from the study because of their low rates of suicide and suicide attempts. Between November 2007 and October 2008 each establishment was visited every 4 to 6 weeks to identify prisoners who had been involved in an act that: could have been lethal had it not been for intervention or chance; and/or involved methods that are associated with a reasonably high chance of death. These criteria were operationalised to assist prison staff to refer cases suitable for inclusion in the study (Appendix). All prisoners who had carried out a near-lethal attempt within the past month were approached and invited to participate, unless they had already been interviewed.
Controls were selected from prisons of the same security category (but not the exact same prison) and within a 10-year age range (5 years older or younger) of the prisoner who had attempted suicide. They were randomly selected by the Ministry of Justice from the Prison Service's daily list of prisoners. For each near-lethal case, a list of five potential controls was generated, of whom the prisoner closest in age to the case was the first to be approached to participate in the study. In the event that she failed to meet the inclusion criteria, declined to participate or was no longer in custody, a second prisoner was approached. This procedure was repeated until a suitable control prisoner was found.
Eligible cases and controls were excluded from the study if they were not willing to participate, could not speak English, or were deemed to be dangerous or unable to give consent owing to severe mental illness. Based on these criteria, 26 prisoners who had been involved in a near-lethal act were excluded. Eight prisoners declined to take part, five were considered dangerous (in three cases because of their mental illness), six were excluded because of staff shortages and time constraints and four over concerns about their psychological well-being, one prisoner was too physically unwell to be interviewed, one had been placed on a section of the Mental Health Act and another transferred to another prison. The sociodemographic and criminological characteristics of the excluded prisoners were not statistically different from those of participating prisoners (data available on request from the authors).
Interviews
Interviews were carried out with prisoners' written informed consent, and lasted between 30 and 90 minutes. A structured questionnaire, adapted from the Oxford Monitoring System for Attempted Suicide, 27 was used to gather information about participants' sociodemographic profile and criminal history. Participants were also asked whether they had a history of in-patient or out-patient psychiatric treatment, whether they were receiving any medication and/or seeing a mental health professional (including a psychiatrist, psychologist, counsellor or community psychiatric nurse), and whether they had previously self-harmed without suicidal intent or attempted suicide (the distinction between self-harm and attempted suicide was based on self-reported intent). Where applicable, we gathered further information about a participant's self-harm history and about the circumstances surrounding her near-lethal act, including an assessment of suicidal intent using the Suicide Intent Scale. 28 We also recorded whether participants were deemed to be 'at risk' (at the time of the near-lethal act in cases, and of the interview in controls) by asking whether they were on 'ACCT' (Assessment, Care in Custody and Teamwork), a procedure initiated in English and Welsh prisons when staff are concerned that a prisoner may harm him/herself (following an initial assessment, an individualised care plan is drawn up and reviewed regularly by a multidisciplinary team, and an ongoing record kept of significant events, conversation and observations).
Psychiatric disorders were assessed by means of the MINI, a short structured instrument that generates both ICD and DSM diagnoses. The MINI has been found to have good to very good kappa values (with only current drug dependence under 0.50), 29 reliability (interrater and test-retest), and sensitivity and specificity indices, [30] [31] [32] and has been used in previous prison research. [33] [34] [35] Following concerns that the MINI may overdiagnose some psychiatric disorders in custodial settings, 34 we made the following adjustments: a diagnosis of mania (current or lifetime) was only made when participants met criteria for elation/ expansiveness (i.e. irritable mood alone was insufficient to reach a diagnosis); a diagnosis of obsessive-compulsive disorder was dependent on meeting criteria for both obsessions and compulsions. Assessment of personality disorder in the MINI is restricted to antisocial personality disorder.
Statistical analyses
Differences between cases and controls were assessed using tests for categorical variables, and t-tests and Mann-Whitney U-tests for continuous ones. We then conducted analyses using logistic regression, with the outcome being near-lethal self-harm.
In addition to selecting controls in 10-year age bands, we further adjusted associations between psychiatric disorders and near-lethal self-harm for age (first model). We tested possible confounders (ethnicity, marital status, employment, educational qualification, index offence, remand status (i.e. whether awaiting trial or sentencing, as opposed to being a sentenced prisoner), sentence length greater than 18 months and having been in prison less than 30 days) by examining whether they were each independently associated with prisoners having made a near-lethal attempt in prison, and meeting criteria for a current psychiatric disorder. In adjusted models, all risk factors significantly associated with the presence of a current disorder were taken into account simultaneously. In the first model we adjusted for age, in the second model we adjusted for age and educational qualifications, and in the third model we also controlled for remand status.
All analyses were conducted using SPSS 15.0 for Windows, and a 95% (P50.05) significance level was applied. In the results, denominators for some variables vary because of missing information.
Results

Near-lethal incidents
The majority of near-lethal incidents included in the study involved hanging (28, 47%) or ligaturing (15, 25%), with 9 (15%) involving severe cuts and lacerations, 7 (12%) overdoses, and 1 (2%) self-induced diabetic coma. All but two incidents (97%) had taken place in the prisoners' own cells, most of which were on normal wing location (47, 78%); 8 (13%) were on intensive residential units, 4 (7%) on segregation units and 1 (2%) in the prison's healthcare centre.
Most prisoners in the near-lethal case group were deemed to be at 'risk' at the time of their act in that 53 (88% v. 0% in control prisoners) were on ACCT, the formal system for the care of prisoners at risk of suicide and self-harm in prisons in England and Wales. The mean suicide-intent score was relatively high (18.9, s.d. = 5.5) (the mean suicide intent score of females presenting to a general hospital in England following an incident of self-injury or self-poisoning was 9.2 (s.d. = 6.2)). 36 Only three prisoners stated having carried out their act without the intent to die. Table 1 shows details of sociodemographic, criminological and psychiatric history for prisoners involved in a near-lethal act (cases), and those in the control group. The majority of cases were White, single and under the age of 30 years (38, 63%). Nine prisoners (15%) were aged between 18 and 20 years, 29 (49%) were between the ages of 21 and 29 years, 19 (32%) were aged between 30 and 39 years, 3 (5%) were aged 40-49 years and none was over 50 years old. These and other sociodemographic features did not differ significantly between cases and controls, except that more cases were of lower educational status. However, cases were more likely than controls to be on remand (awaiting trial or sentencing), to have been in their current prison less than 30 days, to have contact with a mental health professional and a history of in-patient and out-patient psychiatric treatment. In total 29 (48%) cases had received psychiatric treatment within the past year, 19 (32%) as out-patients, five (8%) as in-patients, and five as both in-patients and out-patients.
Sample characteristics
Cases were also more likely than controls to have self-harmed with no suicidal intent in prison ( Table 1 for comparisons of all self-harming behaviour, regardless of intent). A total of 50% of cases (n = 30) had attempted suicide in prison on five or more occasions, including 12 women (20%) who had been hospitalised or transferred to the prison's healthcare wing at least five times following a suicide attempt. Most cases had also made repeated suicide attempts outside prison, with 41 (68% v. 6, 10% controls) having done so at least twice.
Current psychiatric disorder
All prisoners in the case group met criteria for at least one current psychiatric disorder ( Table 2 ). All but four cases met criteria for at least two disorders and most had three or more disorders, including 13 women (22%) who had six or more. In cases, the most prevalent diagnosis was major depression, followed by substance use disorder and post-traumatic stress disorder (PTSD). In controls, the most common diagnosis was substance use disorder, followed by major depression and PTSD. Differences between cases and controls were found in relation to most of the disorders where the data could be subjected to statistical comparison. The association between having a psychiatric diagnosis and having been involved in a near-lethal act was marked in relation to mood disorders, in particular major depression, and anxiety disorders, especially social anxiety, panic disorder and PTSD, but was not significant for eating disorders. The presence of a substance use disorder (within the previous year) was also unrelated to near-lethal self-harm, even in prisoners who had been in prison for less than a year (28/44 (63.6%) v. 24/ 38 (63.2%), age-adjusted OR = 1.08, 95% CI 0.43-2.70, P = 0.874). Adjusting for sociodemographic and criminological variables did not significantly alter any of these findings. The risk of being involved in near-lethal self-harm in prison was greatest among prisoners who met criteria for two or more diagnoses.
Lifetime psychiatric disorder
Antisocial personality disorder was the most prevalent lifetime diagnosis in both cases and controls, and did not significantly distinguish the two groups (Table 3 ). All but four cases meeting criteria for this disorder also suffered from current major depression and substance use disorder (22/60, (37%) v. 8/60 (13%), age-adjusted OR = 4.41, 95% CI 1.59-12.24, P = 0.004). All Axis I lifetime disorders were statistically associated with near-lethal self-harm, the strongest association being with recurrent depression. In adjusted models these associations remained unaltered. The presence of two or more psychiatric disorders was associated with greater risk than any single lifetime disorder.
Psychiatric treatment at the time of the interview
At the time of the interview, cases were more likely to have contact with a mental health professional and to be on medication, with the exception of opiates (Table 4) . However, only one of the 13 cases not under psychiatric care at the time of their near-lethal attempt had since been reviewed by a psychiatrist. The majority of cases did not have regular contact with a mental health professional (only 25/58 (43%) were being seen on a weekly basis). Following their near-lethal self-harm act, 4 prisoners (7%) were under the care of three mental health professionals, 17 (29%) were under the care of two, and most (26/59 (44%)) had contact with one mental health professional, most often a psychiatric nurse.
One-third (16/49 (33%)) of cases suffering from major depression were not receiving antidepressants at the time of the interview (information relative to three cases with depression was missing). Of these, 13 (81%) were under the care of a mental health professional, but only 3 (20%) were being seen on a regular weekly basis. Three cases (6%) meeting criteria for depression were neither on antidepressants nor under the care of a mental health professional following their near-lethal attempt.
Discussion
Women prisoners who had recently engaged in near-lethal selfharm had significantly higher levels of psychiatric comorbidity than other women prisoners who had not carried out lethal self-harm attempts in prison. The strongest associations with near-lethal self-harm were with current depression, the presence of two or more diagnoses, a history of psychiatric contact and previous attempted suicide. The only tested diagnoses not associated with near-lethal self-harm were antisocial personality disorder, substance use disorders and eating disorders.
Current psychiatric disorders
All women in the near-lethal self-harm group met criteria for at least one current psychiatric disorder. This confirms the importance of psychiatric disorders as risk factors for suicidal behaviour in prisoners, especially women prisoners. 11 The proportion of female prisoners with near-lethal self-harm having a psychiatric diagnosis was greater than previously reported in male-only and predominantly male prisoner samples of suicides and suicide attempters. 12, 37 All but four cases had two or more disorders, and most met criteria for at least three current disorders. Whereas the majority of controls also had at least one current psychiatric disorder, comorbidity was significantly less prevalent in this group. Research in the community has found that psychiatric comorbidity is common in female suicides. 38 Comparisons on specific diagnoses showed cases to be disproportionally affected by mood, anxiety and psychotic disorders. Differences between the two groups were particularly marked in relation to depression, both current and recurrent, which is consistent with the existing literature on risk factors for suicide, both in prison 39 and in the general population. 40 As in community suicide studies, 9,10 current depression was also the most prevalent diagnosis in near-lethal cases (87%), followed by substance use disorder (57%). The latter has previously -and repeatedly -been reported to be the most common diagnosis in men and women who have died by suicide in prison. 11, [41] [42] [43] However, the prevalence of alcohol-and drugrelated problems did not differ in cases and controls, being by far the most prevalent disorders in the latter group. This is in contrast with the findings of previous case-control studies in the community 44 and in male-only and predominantly male prisoner samples, 12, 13 but consistent with data from the Office for National Statistics study of non-fatal suicidal behaviour among prisoners, in which prevalence estimates were reported by gender. 45 It is also notable that PTSD, which has received little attention in previous research on suicidal behaviour and mental disorders in prisons, 46 was the third most prevalent diagnosis in female prisoners who had engaged in near-lethal self-harm, being diagnosed in approximately half. Along with other anxiety disorders (especially social anxiety and panic disorder) and psychotic disorder (without mood disorder), PTSD was also one of the diagnoses most strongly associated with near-fatal selfharm. In contrast, eating disorders were not significantly associated with the risk of a near-lethal attempt, despite being strong risk factors for suicide in the community, especially Table 4 Psychiatric treatment received at the time of the interview by female prisoners who had engaged in near-lethal self-harm (cases) and those who had not (controls)
Odds ratio (95% CI) P anorexia. 47 In view of the relatively low prevalence of eating disorders in prisoners, 6 this finding should be viewed cautiously as the study may have been underpowered to investigate it adequately.
Lifetime psychiatric disorders and historical factors
Although current psychiatric disorders were more strongly associated with the likelihood of a near-lethal attempt than lifetime diagnoses, prevalence of previous disorders also distinguished the two groups, as found in a case-control study of male prisoners who had attempted suicide. 37 The majority of cases met criteria for at least one lifetime diagnosis, with recurrent depression, mania and psychotic disorders having similar prevalence rates (33-35%) . Unlike all Axis I disorders, antisocial personality disorder was not significantly associated with nearlethal self-harm, despite being the most common lifetime disorder among the case group (43%). Previous research has also shown that antisocial personality disorder is not associated with suicidal behaviour in prisoners, 16 ,45 despite being a major risk factor for suicide in the community. 48, 49 As with substance use disorder, this discrepancy appears to be a result of the high levels of morbidity in prisoner controls compared with the general population. Even in relation to disorders that were associated with near-lethal selfharm, prevalence rates in controls were higher than those reported in male prisoners, and in men and women in the general population. [5] [6] [7] Our study suggests that women who nearly died following a suicide attempt in prison are almost twice as likely as general population suicides to have been in recent contact with mental health services. 50 In total 48% of cases had received psychiatric treatment in the year prior to their attempt, and over threequarters were under the care of a mental health professional at the time of their near-lethal act. In part, this may reflect the high levels of psychiatric treatment in women offenders. 51 However, it is notable that controls were significantly less likely to have a history of psychiatric treatment. Research investigating the characteristics of prisoners (mostly men) who have died by suicide and a recent study of self-harming behaviour in women prisoners had similar findings. 12, 13, 15 Cases were also more likely than controls to have previously self-harmed and/or attempted suicide, and to have done so repeatedly, both in prison and outside. All but one case had a history of self-harm, with or without suicidal intent, and most had previously attempted suicide in prison. A history of attempted suicide is a known risk factor for suicide in the community, 52 and was recently found to be the clinical variable most strongly associated with the risk of suicide in prisoners.
14 Our findings suggest that this is particularly the case for previous attempted suicide in prison, even though the risk associated with previous attempts outside prison was also high.
Strengths and limitations
Investigating cases of near-lethal self-harm is unusual in prison research on suicidal behaviour. 23, 26 Yet it provides an opportunity to study in-depth many aspects of risk and process associated with the behaviour. Although the extent to which the individuals identified using our criteria approximate actual suicides can be questioned, this approach is likely to further understanding of suicide, and of near-lethal self-harm itself. Owing to its greater prevalence, the latter is perhaps a greater burden on prison and National Health Service resources than prisoner suicide. This may be especially the case in the female prison population, as its relatively small size (approximately 5% of the overall prison population) means that suicides are low in absolute numbers, despite being high in rate.
The use of self-reported data, although having many advantages, is open to problems of recall bias, especially for earlier disorders and behaviour. Although prison and clinical records may corroborate the information provided (we did not have access to these), the quality of such records can be variable. 24, 25 Nevertheless, there is no reason to assume that the accounts of cases were more or less biased than those of controls, and that therefore the level and direction of differences were affected. Previous research suggests that case-control comparisons based on analyses of official records have greater problems with biased and missing data, because the personal files of controls tend to contain less information than those of cases. 12 As this is, to our knowledge, the first case-control study of near-lethal self-harm in women prisoners, we cannot directly compare our findings with those of earlier research. Methodological and definitional differences also preclude direct comparisons with previous research on suicide and attempted suicide in male prisoners (we will be reporting subsequently on a parallel study of near-lethal self-harm in male prisoners). Nevertheless, our control group appeared to be representative of women prisoners, with the prevalence of depression (22%), anxiety (38%), psychosis (10%), antisocial personality disorder (48%) and substance use disorder (50%) being comparable to previous estimates in the female prison population and in women prisoners who have never attempted suicide (in prison or outside). 5, 7, 53 The inclusion of all ten closed female prison establishments in England and Wales further enhances the generalisability of the study's findings.
We used the MINI for assessment of Axis I and Axis II diagnoses, the latter being, however, restricted in this schedule to antisocial personality disorder. Further work is needed to systematically examine the role of other personality disorders in prisoners' suicidal behaviour, preferably using longitudinal repeated measures and informant ratings. 54 In particular the association with borderline personality disorder may be relevant. 55, 56 This study was cross-sectional. Longitudinal studies are needed to confirm that associations with near-lethal self-harm found in this study do truly represent risk factors. However, we have identified some major factors that appear to be associated with near-lethal self-harm and that are therefore likely to be associated with suicide.
Implications
Previous authors have suggested that comprehensive suicide prevention programmes might reduce suicides and suicide attempts in prisons by improving detection and management of risk. [57] [58] [59] [60] [61] This study underscores calls for comprehensive screening of prisoners' suicide risk and mental health needs, possibly with the aid of a structured 'suicide checklist' . 15, 62, 63 Based on our findings, screening instruments should include assessment of individuals' history of psychiatric contact and diagnosis, past self-harming behaviour and current symptoms of psychiatric disorders, especially depression and anxiety disorders. As nearlethal suicide attempters were significantly more likely than controls to have multiple than single psychiatric diagnoses, efficient detection of co-occurring disorders should also be regarded as an important priority. In individuals with comorbidity, symptoms of one disorder may mask or exacerbate symptoms of comorbid disorders, in turn potentially complicating treatment in an already difficult-to-treat group. 64 Screening should not only take place at intake, but also during incarceration, especially if a prisoner's circumstances or condition change.
Even when screening is ongoing and comprehensive, identifying the risk of an event as rare as suicide is problematic.
It is encouraging that a formal care plan was in place for the majority of near-lethal cases at the time of their attempt, and that none of the control prisoners were identified as being at risk, despite many of them also suffering from poor mental health. Previous research has also reported better detection of risk in women prisoners who have died by suicide compared with male prisoners. 11 On the other hand, the findings that most cases had carried out their near-lethal attempt despite having been identified as 'at risk' , and were receiving psychiatric treatment at the time of the act, also suggest high levels of unmet need. The extent to which their needs were being met following their near-lethal attempts may also be questioned. Although most cases were receiving antidepressants and/or other psychotropic medication at the time of the interview, the potential complexity of their needs suggests that consideration be given to interventions incorporating both pharmacological and psychological treatment.
Further research should chart the range, use and effectiveness of interventions available to women prisoners, and inform improvements to the treatment of psychiatric disorders, especially depression, in this group. Ideally, the development and evaluation of interventions should be guided by comprehensive assessment of needs. In this context, consideration should be given to the high levels of psychiatric comorbidity in women prisoners, and its co-occurence with other health, criminological and psychosocial problems associated with the risk of suicide. In view of women prisoners' multiple and complex needs, and greater vulnerability to the pressures of imprisonment, 65 future work should consider whether certain aspects of the detection, management and prevention of suicidal behaviour are particularly pertinent to female prisoners.
